D
yssomnias are a variety of disorders that produce difficulty either initiating or maintaining sleep or cause excessive sleepiness. Dyssomnias are generally categorized into three groups of disorders: the intrinsic sleep disorders, the extrinsic sleep disorders, and the circadian rhythm sleep disorders ( Figure 1) .
Intrinsic sleep disorders either originate or develop in the body. A variety of sleep disorders are caused by psychological or medical disorders. The term "intrinsic" implies that the primary cause of the disorder is an abnormality in the physiologic process in the body. Examples of intrinsic sleep disorders include narcolepsy, obstructive sleep apnea, and periodic limb movement disorder.
Extrinsic sleep disorders either originate or develop from causes outside the body. When the external factors that lead to the sleep disorder are removed, the disorder resolves and the patient begins to sleep better. Examples of extrinsic sleep disorders include alcohol-dependent sleep disorder, hypnotic-dependent sleep disorder, food allergy insomnia, and high-altitude insomnia, to name a few. In teenagers, for example, a form of extrinsic sleep disorder, inadequate sleep hygiene, often develops. Inadequate sleep hygiene is caused by the performance of activities that are inconsistent with the maintenance of good quality sleep and full daytime alertness, such as vigorous exercise close to bedtime, party going in the evening, and intense work late in the evening.
Circadian rhythm sleep disorders are related to the timing of sleep within the 24-hour day. The staging of circadian rhythms supports day-night patterns and energy expenditure and conservation associated with the different requirements of activity and sleep. Although the temporal alteration of activity and rest during each 24-hour day does not cause circadian rhythms, the clock-time during which a person sleeps and is active does determine their staging. Thus, persons who consistently work day shifts and sleep nights exhibit a staging of their circadian rhythms nearly opposite to that of those who constantly work night shifts and sleep during the day.
The sleep-wake routine during the 24 hours of a day is a powerful synchronizer of circadian clocks and rhythmic processes. The resetting of biologic clocks following an abrupt change in this sleep-activity schedule is not immediate. Four to 10 days may be required to complete the resetting of biologic clocks and rhythms. This is especially apparent in travelers who are rapidly transported by aircrafts across several time zones, or in individuals who rotate shifts while working and their normal nocturnal sleep period is disrupted when working on the night shift. This disorganization of the phase relationships between rhythms produces the psychological and physiologic effects referred to by air travelers as "jet lag." These disorders affect alertness, concentration, and performance, all of which may be crucial for safety in certain situations.
Primary circadian dysrhythmias include delayed sleep phase syndrome, advanced sleep phase syndrome, non-24-hour sleep-wake syndrome, and irregular sleep-wake pattern. Certain conditions are classified as secondary circadian dysrhythmias and include time zone change syndrome (jet lag), and shift work sleep disorder.
Primary circadian dysrhythmias Delayed sleep phase syndrome
Nearly everyone has heard the term "night owls." Such individuals are those who delay going to sleep and find it difficult to wake up at a desired time; however, they do wake up in the morning without getting enough rest, often func-"Night owls" and "morning larks" are descriptive terms used to characterize individuals who go to sleep or awaken differently than most individuals. Many of these individuals have a primary circadian sleep dysrhythmia. Identification and proper treatment of a specific condition can markedly improve their quality of life. Secondary circadian dysrhythmias are very common. Nearly everyone at some time in his or her life experiences jet lag or shift work sleep disorder, two conditions in which we ignore our biologic rhythms. The impact of these conditions on performance and judgment can be tempered by certain pharmacologic and nonpharmacologic strategies. A better understanding of both primary and secondary circadian rhythm sleep disorders will be valuable to the primary care physician, leading to earlier diagnosis and improved treatment of patients with these conditions.
(Key words: dyssomnias, intrinsic sleep disorders, extrinsic sleep disorders, circadian rhythm sleep disorders, jet lag, shift work) tioning in a daze if not overtly sleepy. Delayed sleep phase syndrome is characterized by 1 : Ⅺ sleep-onset and wake times that are intractably later than desired; Ⅺ actual sleep-onset times at nearly the same daily clock hour; Ⅺ little or no reported difficulty in maintaining sleep once asleep; Ⅺ extreme difficulty awakening at a desired time; and Ⅺ an inability to advance the sleep phase to an earlier hour by enforcing conventional sleep and wake times. During weekends or vacations, the patient sleeps normally, but at a delayed phase relative to local time. Therefore, these patients do not have a problem with sleeping; they are just out of synchronization with the expected norm.
The consequences of such a problem depend on the tolerance of the patient's environment. Some individuals may have serious problems during school or work. Contrarily, an individual with a flexible schedule may have no problems with delayed sleep phase syndrome. However, a more rigid work or school schedule may create a major problem for such a patient. This particular syndrome can dramatically disrupt families. Individuals with delayed sleep phase syndrome may resort to the use of alcohol or sedativehypnotic agents in an attempt to induce sleep earlier, at times leading to alcohol or drug dependence. Adolescence appears to be a particularly vulnerable life stage for the development of this syndrome. 2 The differential diagnosis includes irregular sleep-wake pattern, sleep apnea syndromes, narcolepsy, periodic limb movement disorder, and a large number of psychiatric disorders, including depression and obsessive-compulsive behavior. An association appears to exist between delayed sleep phase syndrome and depression. 3 Twenty-four-hour polysomnographic recording or continuous temperature monitoring can be used to diagnose the condition. 4 Often, however, diagnosis is made on the basis of a strong clinical suspicion and sleep diaries ( Figure 2) .
Therapy for delayed sleep phase syndrome involves chronotherapy. 5 Chronotherapy is a behavioral technique in which the bedtime is systematically delayed. Bedtime is delayed by 3-hour increments each day. The procedure is maintained until the desired bedtime is reached (that is, 11 PM or 12 AM), when the conventional 24-hour day is then established. Another treatment intervention includes bright-light therapy. The therapeutic application of bright light demands total control of exposure to light and dark throughout the day.
The use of bright light early in the morning and avoidance of light in the evening can advance a phase, thus being useful in the treatment of delayed sleep phase syndrome. 6 
Advanced sleep phase syndrome
Larkishness is another term that is used to describe the advanced sleep phase syndrome. 1 Individuals with advanced sleep phase syndrome demonstrate a morning lark pattern, that is, they fall asleep early in the evening and awaken early in the morning. Their daily principal sleep episode is far advanced in relation to the desired clock time. This syndrome results in compelling evening sleepiness, with very early onset of sleep, and awakening earlier in the morning than desired, having had a normal amount of undisturbed sleep. Often, evening social activities are disrupted.
Typically, sleep begins between 6 PM and 8 PM, but no later than 9 PM. Patients usually awaken between 1 AM and 3 AM, but no later than 5 AM. Trouble extending their sleep into the morning makes it difficult for these individuals to recover from sleep loss. Because this pattern often occurs in older individuals, fatigue and problems with cognition can occur. 7 These individuals avoid evening activities, which often enhance the depression that can coexist. Driving and operating machinery in the evening can be dangerous.
The differential diagnosis includes a variety of psychiatric disorders with sleep disturbance. Because individuals with this syndrome fall asleep early in the evening, narcolepsy or sleep apnea syndromes are considered.
The advanced sleep phase syndrome is treated by bright-light therapy, which is administered in the late afternoon or early evening, helping to delay the onset of sleep. The technique of bright-light therapy is similar to that used in patients with the delayed sleep phase syndrome, except for the timing of exposure. 8
Non-24-hour sleep-wake syndrome
The hypernicthermal, or non-24-hour sleep-wake, syndrome consists of a longterm pattern comprising daily delays of When individuals with non-24-hour sleep-wake syndrome are in phase with environmental time cues, they seem to have no problem, but when they are out of phase, they complain of difficulties in either falling asleep or awakening too early or too late. Therefore, patients with this syndrome have both symptomatic and asymptomatic periods. Because most patients with this syndrome attempt to sleep and awaken at conventional times, they have progressive sleep loss, which induces daytime hypersomnolence and interferes with work or school performance. They are unable to work at conventional jobs and are even accused of being mentally retarded.
Structural lesions of the brain have been associated with the non-24-hour sleep-wake syndrome, and magnetic resonance imaging may be necessary. 1 This particular syndrome has been associated with blindness 9 ; otherwise, it is considered to be rare. In blindness, this syndrome is probably due to the inability of light to influence or synchronize the central circadian pacemaker to the 24-hour day.
Like other primary circadian dysrhythmias, the environment of patients with the non-24-hour sleep-wake syndrome plays an important role in determining the degree of functional disruption. Those individuals who have this syndrome and a flexible work schedule may have little disruption. Those individuals who must follow a daily schedule, however, often have their lives dramatically disrupted. It is difficult for patients with this syndrome to be successful at school or work because of poor performance related to excessive daytime sleepiness, tardiness, or even absences.
The differential diagnosis includes not only all the primary circadian dysrhythmias and a variety of psychiatric disorders, but also narcolepsy and sleep apnea.
Treatment of this condition includes reinforcement of daily time cues. It is helpful for individuals with this syndrome to live with a relative who keeps them on a strict schedule. The use of phototherapy may be of some value. 10
Irregular sleep-wake pattern
The irregular sleep-wake pattern consists of temporarily disorganized and variable episodes of sleep and wakefulness. 1 Although the total 24-hour average sleep time is within normal limits for age, no single sleep period is of normal length and the likelihood of being asleep at a given time during the day is unpredictable. No recognizable circadian pattern of onset of sleep or of wakefulness can be determined. Sleep is broken up into multiple short blocks of time during each 24-hour period, and marked day-to-day variability exists in the onset of sleep and wakefulness. Polysomnographic recordings over 24 hours reveal multiple short sleep periods that show no unusual features except their brevity. 11 In fact, this pattern is consistent with what neonates demonstrate, except that there is a smaller fraction of sleep during each 24-hour day. A sleep log can be helpful in identifying this particular syndrome.
To diagnose this condition, the sleep disturbance must be present for at least 3 months. Also, patients should not have a medical or psychiatric disorder that would account for their symptoms, and they should not meet the criteria for any other sleep disorder causing insomnia or excessive daytime sleepiness.
Irregular sleep-wake syndrome may occur in individuals with central nervous system disorders such as head injury and Alzheimer's dementia. 12, 13 Also, this syndrome can be found in a variety of developmental disabilities. Therefore, irregular sleep-wake syndrome can be recognized in residents in extended-care facilities or other institutionalized patients.
Reinforcement of time cues may be helpful for some patients with this syndrome. Exposure to bright light during the daytime may be helpful as many individuals with this condition are underexposed to daylight when living in institutions. 14, 15 
Secondary circadian dysrhythmias
Secondary circadian dysrhythmias occur because the biologic clock is working properly but is functioning out of phase to the imposed geophysical environment. Jet planes and electric lights have allowed humans to ignore their biologic rhythms. Obviously, vast numbers of individuals take jet flights across multiple time zones or perform shift work, so these two conditions must be understood. Impairment of performance and judgment often occurs when individuals ignore their biologic clocks. Changes associated with rapid travel across time zones are transient and self-limited, but the changes associated with shift work persist as long as an individual is engaged in shift work. 1 
Jet lag
Time zone change syndrome, or jet lag, consists of problems initiating or maintaining sleep, excessive daytime sleepiness, uncomfortable daytime alertness, and poor performance after very rapid travel across multiple time zones. [16] [17] [18] In addition, a variety of somatic symptoms can be seen, including gastrointestinal distress, anorexia, headache, irritability, depression, fatigue, and disorientation. The severity and duration of these symptoms vary, depending on the number of time zones crossed, the direction-either east or west-of travel, the timing of takeoff and arrival, and a variety of individual patient factors. Even athletic performance seems to be disturbed. 19 Symptoms typically last longer after eastbound flights. Sleep-wake disturbances generally abate after 2 to 3 days, but other physiologic functions may take 8 or more days to normalize. Those individuals who routinely travel back and forth across time zones, such as airline personnel, diplomats, and corporate executives, may have chronic symptoms of sleep disturbance, irritability, performance impairment, and other complaints. Also, a variety of conditions can occur secondary to repetitive exposure to airplane cabin conditions. Symptoms of such conditions include irritated eyes and nasal passages, dependent edema, and muscle cramps.
After rapid air travel across several time zones, endogenous circadian rhythmicities remain aligned to the home environment. Adjustment processes of various circadian rhythms are often slow, averaging approximately 1 hour of phase alignment per day after eastbound flights, and 1.5 hours per day on westbound flights. Therefore, symptoms can last several days, depending on the direction of the flight.
Reducing the impact of jet lag is a popular subject, because this phenomenon affects a large number of individuals. Morning people, or larks, report less jet lag than evening types, or night owls, when traveling east. Owls do better than larks when traveling west. Younger travelers suffer less jet lag than older travelers, and individuals who exercise regularly generally do better than those who are sedentary. Successful treatment of the symptoms of jet lag include both behavioral interventions and pharmacotherapy. 20 A direct approach for dealing with jet lag includes controlling sleeping and napping to optimize sleep to the appropriate time in the new location. This strategy is particularly important when traveling eastward. A structured sleep schedule can be helpful in minimizing insomnia on arrival. When traveling eastward, many travelers on an overnight flight go to bed immediately on arriving at their destination. They fall asleep quickly, sleep relatively briefly, and awaken, but they have difficulty initiating or maintaining sleep that night. If one could arrive at the destination and avoid sleep or perhaps take only a very short nap, then sleep that night and subsequent nights would likely be more complete. It may be helpful to start adapting to the new location when still at home, before flying. A week or so before this trip, the traveler going east should start going to bed and getting up earlier.
The westbound traveler should go to bed and get up later. At the same time, small shifts can be made in mealtimes, exercise, and medications that are taken on a daily basis. Before, and while on the plane, travelers should eat lightly and avoid alcohol. When on the plane, they should make themselves as comfortable as possible, stay well hydrated, and, on boarding, set their watch with the time at their destination.
Using medications to enhance sleep on the plane, when traveling eastward, or after arriving at the new location is a popular countermeasure that travelers use to better adapt. If medication to enhance sleep is used, then short-acting medications can be most helpful. Shortacting benzodiazepines or melatonin 21 can be useful. It is prudent to use such hypnotics in small doses when critical activities must be performed during the first day or two after arrival in the new time zone.
Shift work sleep disorder
Shift work sleep disorder consists of symptoms of insomnia or excessive daytime sleepiness that occur as transient phenomenon in relation to variable work schedules. 1 Physicians, particularly those in the emergency department, are familiar with the demands of shift work. 22 In shift work sleep disorder, the work is usually scheduled during the typical hours of sleep. The shift work may be rotating or permanent. Affected individuals complain of an inability to maintain a normal duration of sleep when sleep is initiated in the morning, after a night of work. The reduction in sleep time generally ranges from 1 to 4 hours and often affects rapid eye movement sleep. Patients awake and feel unsatisfied with their sleep, not feeling refreshed. While working, excessive sleepiness occurs, and there is often a need for napping, and patients feel that their mental capacity and degree of alertness are impaired. A high rate of serious injury and gastrointestinal illness is associated with shift work. 23 Obviously, these problems are most frequent in workers who are rotating shifts, but they also occur in permanent night workers who usually shift their day/night schedules to more conventional times on their days off, such as weekends. Unlike environmental cues in jet lag, environmental cues in shift work sleep disorder remain opposed to the shifted sleep-wake schedule. This difference is important as light seems to be critical for synchronization of circadian rhythm. The symptoms associated with shift work sleep disorder generally improve after the first week of a new shift, but these symptoms often persist to some degree until a conventional daytime shift is reestablished. After rotation to the day shift from the night shift, sleep onset becomes a problem rather than sleep maintenance for at least several days.
Certain individuals may be more adapted to working a shift schedule. Night owls adapt better than morning larks. Younger workers rather than older ones tolerate shift work better. Individuals who inherently require less sleep have an advantage, as do physically fit workers. Disruptions of social and family life are frequent. Shift workers are more predisposed to cardiovascular disease. Women may have problems with menstrual cycle irregularities and difficulty becoming pregnant. Finally, drug and alcohol dependence may result from attempts to improve disturbances in sleep and wakefulness induced by shift work.
There may be possible strategies that can be used to improve sleep and performance in shift workers. 24, 25 Employers have an obligation to select the optimal shift system for their workforce. Educational programs at the workplace can help workers understand appropriate practice of sleep hygiene (Figure 3) , and employers can provide family coun- ᮣ seling for the many social and domestic problems that occur as the result of shift work. It is essential for employees to understand the various strategies for improved sleep and napping. The installation of appropriate lighting at the workplace can be crucial. The speed of shift rotation is important. Two chronotherapeutic principles, delaying sleep periods and slowing shift rotations, have been used successfully to ameliorate the effects of shift work. 26 The principle of sleep period delay refers to the direction of the shift work rotation, and hence, the possible timing of the sleep period. It is important to shift from days, to evenings, to nights because this rotation follows the natural tendency of circadian biology to delay the sleep period. Also, slowing the rotation implies that each shift should be maintained for more than 1 week, a minimal time necessary for circadian adaptation.
Short-acting benzodiazepines can improve daytime sleep and consequently improve alertness during the night work period. 27 The role of pharmacotherapy for insomnia associated with shift work, however, is highly controversial. The controversy focuses on the potential for medication abuse. However, the short-term use of medication can be helpful during those transient periods in which shift work timing is changing. The use of bright light as a synchronizer in shift work may be helpful. The judicious use of caffeine may be helpful. Finally, it is important to make sure that the shift worker's medication schedule is altered for the change in shift work that occurs.
Comment
This article reviews a variety of circadian rhythm sleep disturbances. Shift work sleep disorder and time zone change syndrome are common conditions encountered in everyday medical practice. It is important for the primary care physician to have an understanding not only of these secondary dysrhythmias but also of the primary dysrhythmias associated with circadian rhythm sleep disorders.
Sleep hygiene
Addressing behaviors that may interfere with sleep and sleep continuity is most helpful in shift workers and those with irregular sleep patterns.
This hormone is created in the brain and is related to sleep induction. Ingestion of melatonin may be mildly effective in entraining the circadian cycle in jet lag, shift workers, and individuals with a non-24-hour rhythm disorder.
Typically, bright-light (2500 to 10,000 lux) exposure for 30 to 120 minutes each day facilitates the entrainment or "realignment" of the circadian cycle. If used in the morning, it arouses the individual, and, if used late in the day, it delays sleep onset.
Melatonin

Light therapy
A term meaning "time givers," these primarily include the initial exposure to light in the morning, common times for personal interactions, and the times we eat. Shifting these activities to synchronize with our time zone aids in changing our internal rhythms.
Zeitgebers
This modality is a gradual process of changing the time of going to bed or the time of arousing in small (15 to 60 minutes) increments in order to change the circadian rhythm to match the local pattern.
Phase shifting
This modality involves modifying our environment to entrain the circadian rhythms to times other than the lightdark cycle of the locality. This is most commonly done in shift workers.
Environmental modifications
Sleep diaries or sleep logs provide information on the patient's sleep-wake pattern. This information may be used to diagnose disorders or to give the patient insight into their patterns. As part of the treatment, sleep logs may be used to show a patient's progress. 
Sleep logs
